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DeacripClon [Oncanc ■3o6peTeRMii|: 

lfao6pcTcmtt OTBDCBTcn s pcuaBTBi>-ii3Qnfn9ioBiibO< pafioreM (PHP), a bucsbo b aiDoo68M BocxTTaBOVi) 
rq)MeTBtiB0CTB aasoaioaiioi^ npocrpaacTBa. 

Maa ecisea cnoco6 BoocraHOBncHwi repMenitiHiJCTH aaKOJioaBoro npocrpaHCTaa njrreM caanaHHH 
if36biiviHoro AaaicHHH EByrpn o<ScaflHofl kohohhw no OTBoaxcmao k aaKonoHBOMy npocrpaacTBy 
(HarBCTaHBc makocth ktix K^braaHHcw aapf^^a). npoMC3CD«Jrr H^BaHHe o6ci«(Boft KOTioHHbi b 

H««ocTaTKH aeaiia ra awooqaxxioi b tok, trro. Bwopabo, ooG^aBae asGuixramro AunemiH njrreu 
™^mawaiW^OOT BU3faiBaeT paapymcBBC KonosHbi se TonbKO b BBTcpBane. b KoropcM b KcjibqcsoM 
i^ocnpaacTBC Aoxncsi i^McaT* bd b b BBTcpoaiiax. rne qpMCBra aer. 9to odbcbo aww Hotoctbocxii 

06cW0a KOnOHHU. BO.BrP0|«C, B3pMBaaBe 31^^ 



Hffl^ec 6nB3SBki k Bsogpex eaao no TtxBBwaccA cympocrni HBrmercH caooo6 ycipaaenDi saKOHOHHbix 
IKK imj^oa pyrcM yBcjiMkBuaM flBaMcrpa KonoHHbi 3a nptntm^ ynpyn>y ^y^nj»«T^ » i 
121. VBCJxncHiic ;^Ba>ieipa kohobbu npcwaaomyrr nyrew nv^aanBuecBoro aoone 
y^iacxmt maajuajfm. 

HcnocrarroK ■sae crooro ci!DGo6a seMwanamsi b donuzBtt TpynoeMxacTs patfor 3a cm tm&onBMociH 
~i nqmcrraoro oCopsmoBaHBR, simipoe, sax iipaBBno. ee vmmamH r^m K'trA i 



3^via sasimiiiaerai b nonwrnrfnra a^^THEnxnn powmo-BsonnEiBOBBfaix patfor 

^^o^^ ^o^BaH sanana fl o ciMi w io i xac to> b ciiDoo6e BoocraBoancMBH irpiirnnBocrB aaKonoHBoro 
npocip^CTBa pyrcM yBcnHqeBBB ^BaMCTpa KonoBBbi b BBTepaaiie mojunvm AHaninp sonoaHbi 
JwiTOffiawT aa cuer yBenB«iBBaim«Gficfi b o6Miie TBepneHBB BeoapuBwroft pasi^ann^ cuecs 
^C) 131. xoTopyD aaxavmaxrr b KonoBigf a ooamanr moct b uan^sme BBonnz^. IlpB mu b KanecrrBe 
HPC HciXQ7ib3yioT CMocb R3BocTKOByK) ^HH ropHux H 6ypoBboc pa6oT (CMTB). 

VcncnxHocTb peMoaTHo-iDQiimpKiHHbix pafior no acnpaajrcHino serqiueTBtiBOCTB UEMeaTKoro Konfaiia hb 
t^^eBunner 60%. 3to o6bfiCBRerai reu, to> npauesfieuue aaoiiRi^oBBbie uaTepBanu (a ocboehom 
qeMEBisfadl pacTBop n pacTBopu cuon) ofina^axyr ofitqau Befjpcrmwohi. - yca^^^cmBocndo. 

B npan 6u>fc SEamywnujm c KKHKum h i rcpucrmaocrrb saxonoBHoro npocrpaBCTBa csKMaercH. 3to 
^pora^^ncw BK^eftL-itMCM Harpyw* na o6canHyx> KonoHay a uFUxarvbtA Ka^oBu Hanpauep. 

^ CBH««iBa AaancBBH s raBamawr i^xynaocTb cp^meBSR qeweaTBoro KauBH c 
BonoBBOtt yiicBUBaeTca. Boe bb99>i nq)^opaiQD Taue Kqnmamfrr k yxyj^joBssn cuc i timiBH qaoamo^ 
KOJttfl^Bro MC ^KMB. 3ai«scH0. TO) KiE)cpencTBCHHD D HifTcpBajiax crp^opaiiHH cqcnncBMc /KoaraKr/ 
qpMCBTwro KaMBR c KonoHBaft ynymnacTCH. nocncnBml <>aKT o6bacaRiOT yacmnemKu canu npHxmui 
KonoBBbi K Vfuemy b pcaynvrare ee A<4opi<aiQDi. nocne oi^)eccoGKa o6canBoft KonoBBbf Taamc, xax 
npaMiiD. Ba^iI^l9^acTO HapynMBc « KOffw 

onicqeabi b BBTepaanax nnacroa c Bbicnaott upcmmfiOdomn a xaDepaaM. B roiacrax c DOABcmcBHOft 
B^ UBpymcBBB KOBTaara nocne onpeooooaa «iame bccto oruetiajoTCR b aoae BonoHc^aBaro KosraaTa 

pacqeraiia opai9CEiQrx> cnoootiBocrb aosi nqnanBomft bo^ acuifaivsaro laapoaasopa uesny 
oCc^nBoAaaiuaaga KivMCOTBfaiM aaMBCM. ^opMyay AapcB-Bcac6axa laiamo HanBcaTbcaenynnQntf o6pa3aM 

Z Z / ' iT^c - D-mjripcHBHfi /^aauerp ^eMeaTOoro KOTnazm, w; d-cHemaaft 

Q = <D -d ) / _ ; CX> 

TX.087»10 •M 

^'"'^ oCciwaoft KonoBBbi. ui p-ocpcnz^n fffiarKma. Ha; x -Exa^^Bafttm r^Q)aB7nnecicBX 
oanpcrmmmA: H-Anaaa iiaapoaaaopa. u; &i>ac»n bo^u. n^/cyr BBcneu oCooaancBaa DhW 5 ; P/H « 
^ P. nie 5 - 3a3op Me^«y KonaaHott H i^puemmif aaMam. m; ^ P 

Ton^a ^opuyjia /!/ Gy^^er aum mf^: . ^p^^B * ffwi 



/ 31 •1,087 •lO"^ 



KcwJ^BBHCHTa rHnpaBmraecsax cxtnpoTBBncaafl aeofixDABMo Bbwacnan, apirrcpHft PcflHomflca 
- rwc V - KBHCMaTMiKcaaa BaaaocTb BOAbi / npa 70*»C, v - 0.5» 10 ® v^/c). 
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TyptfyjicM-iwuM ptMHuc Koo^^aqpcBT oonpoTBancBBii oapq^cjuDor 



DO 



♦°P**y^ J 4 /. ' SaAWttiOi «acnoefaaai sBaneHOHMo: y - 0^* 10* V/c; d - 0.168 m: 5 • 0.1 mm 



- 10*^ u; grad P • 4» 10* na/M. 

CsKT'CMa ypacBCBBtt /2-4/ panaercH MCTonoM oom6opa. 



Tbkbm o6pa30M. icpca 3a3op 0.1 m npm rpanaeBre naancHRH 4 MHa/u k HHTepoajxy n^i^opaiQDs uoacx 
nocTynaTb OKono 22 m^ DOtnu B cyrxH. 

noBOrfHRBxc ffflBnasBH a o6canKaA kcuiohbc npnscvprr k yscmz^scaKD ee AsaMei^ Pararrfai ooKaafaiBaxrr h& 
cxonuco ByxBO iioucHTb AaBncBHB B xtvniBBe, iito6u ee HHrii i HHn yncinriwicii aa 0,1 um ^nsi 



•opMyna pwwniiBbcx iBpCMaqeaHft B^yxHofl ctcbkh Tpy6fai do ^Mf^me Jhojc HMeer mf{ /5/ 
p r*-F p »* -iwo^HivKBT nyaoooea. ^ - 0,25; E -Mq^ym* 

s — - • — r «. r •r <0> 

Vi ' « ^ ' V'l 

yopyrwn-n pfm ctvdi, E - 2.1.K>'Mna; P, -flHyipcBBec AaancBBe. MHa; P^ -miiHcc A«Bn<aBe, 
Mna;r, -BBjnpesBBa p^nqn Tpytfti. ic -BBemmdl p^n^re TpytSu, 14 r^-d/r. 



nycTb Pj « Pa•^P^ hjih Pi-Pa»P»^. 

Ps^ ■ ■36iirr(FiBoe naaneaife a xoknoiBe no qpameamo c HapyxBbiM ;^aaic] 



O = - P - 9 <7> 

^ Crf-rf> <l-|l><r*.rS HpB 5 - 10* Si; P, - 20 Mlla: r, - 0.075 m: r, - 0.084 M. 



MSS Z r •ir "z 

X E 1 



P_ <B> 



»•« z 

- •20 



Z»O,07B* 

PacucTbi noKB^biBaiorr. tto ecras MCJKfly o<5ca;^Boft KonoBBoA h qofCHTHfaiM Konfanpw cymccTByrr 3a3op 
Bcnii«m»»i 0,1 mm. to AocrrarroMHo b RonoRHC ooanaTb flaB/icHiic 33.7 Mlla h 3a3op 6yner iiq>c8pbrr sa ctct 
yseniracBBR meoxHcro /^laMCTiw sonoirakL Taxoe AaancHBe ■ A^^^ (SomAne muxbd ooo^Bn* iiy*mc 
p aT M riiyT iMx B KQ710RBC MOCTa B3 Bcer^MrfBuaTofl pa3pyixiaxnzi;efi cmbch /HPC/ x b iucthoctk < t i fTTm 
iC3QecixoBottAnRrof«irfXMfopoBW]>alk>T/<^^ (6|. 



HPC npg MUUwt, rnaeefaiM o6pa30M npa pac^pymeam npovibix xpynssx MarepuuioB (owifaHbce nopombi). 

HPC <iamc Boero iqx;ncTaBniDDT 0060ft nopamsooeSpaaBiiie Beroprnqne x i «Mryjffy««a^.^y Mxrcpxanu. 
AannQK c aqnott iqproiByv peasqmo (pH-12}. Hpa CMrii i HiMHiwi nopooBa HPC c mjssA i^6pea y m H 
cyta aam (p a6(w«H cMecb). Korropax, tiynrix aanxrax b imvp, sn^jxaxxbifi b oGbcxTC. tavpuaBoivBc 
P^nrmnxx), c xewoKM epeMeax cxBaruBaeTcx, Taqp^eer, o;^oepeMeBBO yBemvamaixs. b oObCMe. 
VaenaiKMBe otfbCMa - cnq^crexe rqqpxraiQOi xomhobcbtobl bxx^^qzqdc b oocraa HPC, npeaqqar x 
i^**-™'^ " ™ypc nWparanpoHHiiro JiBBjieam (6Qnee 40 Mlla). Ilqn AcftcTEBOf rxm^raqBOHmzro 
ffaancHOT p Tcne o6i>qrra paoacBaPTCw HanpwTifinw, n|«BOAWiqK x cro paap^iuauno fH. 

npwiaraeMwfl cnoooCS vrxmnjfni 3axojioHBoro npocrpaacTDa ocyn^acrejiHOT cn^^ywmpM otipasoM. 

B cKBaxxmy cnycxaioT KOJioBHy HKT c Taxxu pacurroM, vro6bc HXXHxft xmio^ xaxq^xncsi xa 10*20 u xxxe 
HHTcpBana ncp^aivm nponyxTxnoro njiacra. BcaSymamr ujxpKynrajjno x npoMbiBaxrr cacaaKxay BOinptt. 
oxnaayicHBoll 0-10%. 
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3aTBopiaoT HPC Ba Bomc c Tt%mtp9aypoA 0-10%. 

3azKuiBcaBH ooc^HHoA KQnoHBfai D MHTcpeane 10-20 i/. 
npoAaanaoaOT q«KH3H» HPC mfl^^ 

^em^fpauaMyr HKT my^BBU pacQoi««eB»i Bosma izep4K>paiQn>Biifaix oTBcpcnift e odh 

Bmxi9p!MOClBnpOMUBaiOTCSBamRHy,BUM^^ 

nWB*«»T HKT Bbime HRTEpeana inp^apaiiHH. rqxuerKnqjyKn* saipytSHoe npocitMacTBo na moiiL 



npemorn^pcTBOiiiipw^^ 

Kwwy n^^opttipK iipMaqiprr ae 3a cm rroMnsnacKoro ooowcflcrBaH he Kanoany, a 3a curr 
— n nascpa; Bo-vropfaix, yifeBfamaeT BpCMeBBbie aarpaTw BaxqMD^eBBe PHP, 
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Claims (^piiyna K3o6peT€BSHl: 

1. Cnoo oC BoocraBOBiKaivi rqMiennBocTB aasonoBHoro npocrpaBtrraa uyrtM yBtnspuam ABaiicipa 
Kro trmmt b mrr^Dane Ksonm^Di. vrmtaionjfdkai tcm, iito ^^lauerp xckHOHKU yBenavDmajvr sa cticr 
yBanPOBanmfaai b o6aftue npa TBepneton BeB3iibiDiiaToA paapymannvfl cuna CHPC|, xoropyn 
3aKaviBBax>T B sonoHBy. h Goo^anr uoct b lUf iCp Bd ne scmjirxkih. 

2. Cnoco6 no n. 1. or/m^arom^iftcw tcm. ito b sawcTsc HPC acoanbdyior CMex:b HascxrrKOByio arh rcpHbuc b 
6ypoBfaix pafioT fCMTEI. 
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Drawlngts) fqeprexH]: 



Ta6ii Hua 



XapaKrepMCTMKa HPC 



XaparcrepMCTMKa 



SHaseHMe 



1. BoAocMeceeoe cmtouieHHe cycneHSMM 

2. PacxoA nopoima. tohh Ha 1 m oSbenia 

3. PacreKaeMOGTb no KOHycy AaHdM^ cm 

4. ri/iorrHocTb cycneH3MM, r/CM* 

5. 3arycTeBaeiiocTb. npn reMneparype 20-25 rpaAycoa C. mmh. 

6. CiienneHMe KaiiHii c Tpy6o«. MFIa 

7. ConpoTwaneHHe iqmh;! *MnbTpauMil aoAbi. MHa 6onee 
a flaa/ieHM e npM paauMpeHww, MRa 



0.3-0.5 
1.8 
20.0-25,0 
1.8 
12O.0 
5.0 
60.0 
fl<>4S,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture IS injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete nng does not exceed 50%. This can be explained by the fact that the insulation 
matenals used (mainly, concrete solution and resin solutions) have one common 
deficiency — ^they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a resuh of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest dishirbances of contact are observed in the intervals of highly penneable layers 
and cavities. ]n layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for fonnula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like tiiis: [see original for fomiula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v'= 0.5 
•10 v /c). 

In turbulent mode, the factor is detennined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10"* m^/c d = 0 168 
m; 6 = 0.1 mm = 10"* m; grad P = 4 • 10"^ Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the puipose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where is Poinsot's factor; 



I 
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]i = 0.25; E is the elasticity module of the steel, E = 2.1. 10^ MPa; P, is the inner pressure, 
MPa; P2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r2 is the outer 
radius of the pipe, m, T2 [illegible] d/r. 

Let Pi = P2 + Pexcess Or P, - P2 = Pexcess, 

Where Pexcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10"^ m; P2 = 20 MPa; ri = 0.075 m; r2 = 0.084 m 
[see original for formula] Pexcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of hmestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below die interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expandmg material in the casing string. This, firstly, eliminates the necessity for the 
mstallation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 ^'C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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